substantiated by line scan quantification of metaphase chromosomes in CEM-CCRF and NIH3T3 cells (Fig. 2f,  Fig. 2f , Fig. 2f g, inset) . Unsurprisingly, yet consistent with our experimental results, there is no overlap of signals in HeLa metaphase chromosomes (Fig. 2h, inset) . MeCP2 and HDAC1 along with Brm and HDAC1 signals also overlap ( Supplementary Fig. 3 online) 
To the Editor:
Abnormalities in brain iron metabolism cause or contribute to severe human neurological disorders 1 . It is therefore critical to unravel the mechanisms controlling brain iron metabolism, which are presently not well understood. Strikingly, aged adult mice with a targeted deletion of the iron regulatory protein-2 (Ireb2) gene have been reported to suffer from a neurodegenerative movement disorder characterized by ataxia, bradykinesia and tremor 2 , associated with iron deposits in white matter tracts and nuclei throughout the brain, suggesting that deficiency for a key regulator of cellular iron homeostasis, IREB2, causes neurodegeneration by altering brain iron metabolism. Molecularly, increased ferritin expression has been noted in several areas of white and gray matter, preceding axonal degeneration with, importantly, a loss of Purkinje cells 2 .
We generated mouse lines for conditional ablation of Ireb2 (ref. 3) . First, we derived a line with constitutive IREB2 deficiency by Cremediated gene disruption in the germline 3 . The generation of a complete IREB2-null phenotype has been thoroughly documented 3 and is also shown in Supplementary Figure 1 online. We analyzed 13-to 14-month-old mice; i.e., at an age when the severe neurodegenerative phenotype reported by the authors of ref. 2 was fully manifest. In agreement with their reports 2,4 , our aged Ireb2 -/-mice show increased ferritin -/-mice show increased ferritin -/-and decreased transferrin receptor 1 (TFR1) expression in the brain ( Supplementary  Fig. 1 ). However, total non-heme iron content of the brain was not increased (Supplementary Table 1 (n = 10) (n = 11) (n = 10) (n = 11) Fig. 1d and Supplementary Fig.  2 online) . Hence, IREB2 deficiency may be associated with a discrete impairment of balance and/or motor coordination that does not weaken horizontal locomotion and becomes apparent only with specific challenge tests. In the light of the altered cerebral ferritin and TFR1 expression of our Ireb2 -/-mice, we -/-mice, we -/-performed TUNEL and silver staining for cellular degeneration, which did not uncover any abnormalities (data not shown). Notably, calbindin staining of cerebellar Purkinje cells showed intact dendritic trees and axons and no cell loss (Fig. 1e-h -h -) . At the ultrastructural level, electron microscopy uncovered intact cells with preserved nuclear structure, regular cytoplasm and organelles. Specifically, mitochondriopathy was not apparent. Lipofuscinlike bodies observed in forebrain neurons and in Purkinje cells of the cerebellum (Fig. 1i-Fig. 1i-Fig. 1i l -l -) accumulate in senescence and can be involved in cellular degeneration 6 7 . Our mice were generated using the 129P2/OlaHsd ES cell line and were backcrossed to C57BL/6J mice. B6N3F2 animals were used in this study. The authors of ref. 2 report their mice to be on a C57BL/6 + Sv129 background, without identifying the respective substrains and proportions. They targeted the Ireb2 locus with a gene replacement vector bearing a PGK-Neo insertion, whereas we ensured that no selectable marker was retained 3 . We consider this to be important, because retained selectable markers can affect the expression of neighboring genes 8 . Interestingly, the Ireb2 locus is close to the Psma4 gene, encoding a subunit of the 20S proteasome whose dysfunction is associated with movement disorders. Finally, environmental factors need to be considered 9 , although gene-environment interactions are an unlikely explanation for marked phenotypic differences with severe histopathological correlates.
It has also been reported that the lack of one Aco1 allele aggravates the phenotype of Ireb2 -/-mice -/-mice -/-4 . This result supports our conclusion that iron regulatory protein-1 (ACO1) and iron regulatory protein-2 (IREB2) are partially redundant and can compensate for each other 3 ; it also represents a genetic argument that IREB2 deficiency contributes to the phenotype of the mice described in ref. 2. In conclusion, aged mice with complete IREB2 deficiency show the expected altered ferritin and TFR1 expression in the brain but only a mild clinical phenotype without pathological signs of neurodegeneration. Hence, IREB2 deficiency per se is not sufficient for severe neurodegeneration in the mouse. We learned that ferric iron often leaches from tissue during fixation, prior to staining. In previous publications, we emphasized that the disease of Ireb2 −/− /− / and Aco1 +/− +/− +/ Ireb2 −/− /− / mice was progressive, implying that careful evaluation of a single age and genotype might not be sufficient.
To demonstrate the progression of neurodegeneration, we show the hang test results in Ireb2 −/− /− / and Aco1 +/− +/− +/ Ireb2 −/− /− / animals at multiple ages (Fig. 1a) and demonstrate that mice with the Aco1 +/− +/− +/ Ireb2 −/− /− / genotype have greater compromise of neuromuscular ability (Fig. 1a) and  survival (Fig. 1b) than Ireb2 −/− /− / and wildtype mice. As complete deletion of both Aco1 and Ireb2 is embryonic lethal 5,7,9 , both 
